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D fl^ <?HHsH COW^ =r*3 °i-T-# tijHS FABCFirst 
Allocation Bit)*f SSB(Snapsho Status Bit)* 5L<3*H 7^2] ^llH 

^ ^a>o| i^xt $s§o] <&jl€ i^H £-*fl» «fl^^. St!: i 

i^^t ^ is: M^^Hr <S4MM COW^I ^-fr ^:^>7l ^*fl FAB^ SSB-& 

*H i^At o] ]3g ^.g. o ixl €-& °fl^ -ir^ 7 V^>^- 

^71 <3#S} ^Alfjcf. ^Ml aHS. C0W7> ^S)^ 

7>^m. n^sH, ^fl^l ^r^l^o] <£%^r iL^W. 

5. 4 

^ 3H#, tfl-g-ig ^^^1 
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cfl-g-*§= ^-B- ^H v ^^ll- Ju^r^^I ^r«8 w o Vl 3 {An efficient snapshot 

technique for shated large storage} 



£ l£r Copy-on-Write(COW) JtA]*!; 

200: ^^Ei 201: SAN 

202: vilB^a ^SEl^l # 203: iiH 
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204: LAN 300: # . 

310: 1i3 320: ir3 i-# 

311: aflc] 312: $]o)tf 

313: £# ^ 314: ^ ^o}^- 

315: ffljg Eflol^- 316: ^i^lS 



SANCStorage Area Network) 7l*>£] tfl-g-^ ^f-^ ^<3* *l^*Rr ^ 

^(Snapshot) ^HHH ^rtr 3Mi=r. 

<17> £|5~I-<H, ^Hfl f- ^EWl 7lti># ^ -§~g- £o)cq y)^ ^^54, olE^ 

A}-g-*}^ ^A>0- S A>^Hl7ll ^^JL, ^til^S]^ <£o| 7l<5> O.S ^ 

O.3. *\v}+-5}7) tfl-g-^ vil^a. iL^t}. 

<is> tfl-g-^ vilS^a iSsl^ll- ^^Vfe 71^5.^ NAS(Network Attached Storage) 
2f SANCStorage Area Network)^ <£3}^ £Ur31 , SAN^r 7\*\A ®3L ^^El*)] 

3^ ^ SZ^ cflojE-l Aj^efl ^ o. ^ 
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<19> *V32 ( 24 X 7 X 365 «r^# *]$l*f|a) *Hr <fflE^5fol^ X\ * % ofl ^ jl^SJ tfl-g- 

C-flolE^ ^Bl ol^oflS C-flolE^) tfl^ 7>-g-^ ^ 7>*1 ^S] 

-§-€ <r ^fl^l, D fl^ Efl°llr 7l«]r^ ^e}<y i^sj ^l^-ol ^^^o]4. 

*H^tc 7l^^S «fl^(on-line backup)^ -ft-g-^ 7]^o]t\.. 

<20> 7 j«^ oflo}^ ^] 7 \ o>vi ^H^H tfl^ ojul^nV^- $ 

^*m& ^-§r A^O} eflolE-11- ^-A>^>J1 Dfl ^ ofl H 

£17} AflS. H H Ei nfl^^S. ufl ^ ^HSl ^, 

Copy-on-Write(COW)* *r«8«H «-<Hl cflfb JfHlH 

<21> T5}X]*V 7)^ nfl^ Eflo]^- 71^2] +i$6\)A-)^ ^^a> ^ ^ 

M *fl^ ^o]^ 4A>^ 7l7i^^> ##^1 tfltb 5L€" iiS^l ^ 

tI^ji, t4^i °g#*ia/o) ai^> £ ^1^1^^ ^7>€^. 

< 22 > i^A^ * cflolEi cfl ^r^^fe 

Copy-on-Write(C0W)s1- COW o]^6|) cflolE^ ^ v]^3. I/O* -Q- 
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£H M-*fl *fltb ^#3(1/0) ^¥^1 ^efl*Vx}. #*fl3 *1 

°\)5L COW) z)n cflojEi ^sfl c-flojEl 

^f-o} uflolEi ^sq^*^ ^ c-flojEi *Kr^# # 

4. 



*1» *)l^H!r SAN (St or age Area Network) 7l«HH tfl-g-%= ^sfl ^5}°J yjj 

*l3*SRr >8¥°1 *cr#€ »l^Rr*11 H ^-*H $14. 

^, £ nfl^S <fflBe)^l ^-S- ^ ^IH(FAB)^ #Efl ti]B(SSB)^l 3 

it ^7>bH £3 £#3 ^ #*ll a) cow^l A^s]^ 

#71 S-^^- ^*}7l W -M- ^ofl 4= i^Xt ^ « 0 V^^ ; ^MSl^l ofl 3 <H 

MlH^£l(SAN)7lH>^ MlH^a. iSSl^Hl^l ^^-i- ^ -fl#SHr u o v 

(SNAPSHOT.CREATE) ££5. #7fl ; ^ ^slo^ ^ ^ ^a-I ufl^g -M- 

tfl^r #^ 3^*H=- #31; #71 pfl^ ^ofl tfl^ sh^i iL A> 
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<g..g^ m ^7\x\?)±= #31; ^-71 nfl^g *Ml*Hr #31; £ 

2.^ ^ tfl^v ^>7> £ilsi# m M ^* ^ 

^*Hr #3l» ^8-^-3. 

hl*> #7l<4 ^ ^*>7l ^tb ^1 

^Ml(SNAPSHOTJ)ESTROY) £3*Hr #31; « ^-8: 1^ ^M?^ *fl 

5g ^-S-ofl cfl^V Sl^Rr #31; *fl^ ^HSl7> 7}2l?m «°1 ^-Sr" 

sl-olB(C0W)7> ^Sl^^l ##*>7l m ^71 « oflH5^ *l-§- H:# tilH(FAB)^- 
tilH(SSB)» A>-g-*>^ *}iM*Kr #31; ^--&-5l-olB(C0W)7> 3 °- 

FABM- SSB# S7l^}Jl ( #71 ^ «3 #3^ #<3*Kr #31; #7l ^ 

«3 #31; ^ 2-^ ^ Wfl ^ ^7l5f7> £iL£|# - 

^*ll*Kr #31* i#*r*r ^8-2-3- 



< 27 > ol^J-, £ «>^3]*1 ^AH1# 5L#^r £ 

^XMH^ tfl-g-^ #*1» ^ 7l^^r LVMCLogical Volume 

Manager W ^W- * 4^ ^ 
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<28> £ i£ 7}^$\ ^(Snapshot) 7l*?HH Copy-on-Write(COW)^ *r*S 4 

< 29 > £ ^ %^}^, ^S^JL 110£ 7># 5)5-^ dH^l- 

A(lll)^ B(112)7> T^^M ojji, A(lll)^ Al, A2 o^o^ai, 4 

<Q B(112)*r Bl ifl*l B3 t^S. o]^o]^ $X^. 
< 3 o> o]Q *\*\&( -§"§-( application)-^^ ^ 

s%<& A(lll)^ 1-^Hl 91 71 §^^(151), ^ ^^^(110)611 *| 

#5q<H 5&fe ^ A(iii)» £<>H ^«1^« *r<8^K 

<3i> i^°l M€ °1^1 4°^ B(112)S1 3*^*1) «<H1 cfl*}: ii7l7V ^^^(154), 

>84LSl*l* ^>*Kr 4^(140)ol ^A*>4. #<U, 4^ B(112)S1 ^ « 
ofl tfl^ <3^o| 784i 0 l^ ^ ^1^^(110)^1 9X$= B(112)2l 3} wi^fl g 
s-(Bl)^- i^Aj <g^(i20W 4*KB1' :122)*>J1 ^Ji* g^(12lH 7l 

Ja-^tf. zielJi ^7^1 ^Sai^ vfl-g-^ Ali^(HO) ^ 5^ B(112)3 ^ 
"(Bl)oll 7}^^. n Jr°a, 7 S^1°1 <>W^ ^Al^(HO)^ sj-^ B(112)S1 

<32> ^<*H| tfltV 9171 ^A>ofl tflfiHS ^€ P^|t ^A>^ 4^(130)^1 € 

Jl*}4. ^3*1 ^ ^Hej-ig 4^ t>1^^(110)^1 cllolEll- wVS. glfetK 

^}n> ^Sq&tfjL ^Ol S}^ i^A A t ^^( 120 )5l #7^ ^^(121)-a- 3*>*H 

§2} 3 Si ^1^1(122)1- HH^It- 91^. ^, 4°^ ASl g^- 
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(Al)^l tfltb ^71(153)^ ^3*1 sp^l^UlO)^ Al-§- £M 2. 
JL, 3)-^ 3}«}*fl ^ofl cfltb ^71(152)2}^ 
Bl'(122)-§- £M £4. 

<33> £ 2^ 45} fe^l Irfr ^s^KLVM: Logical Volume Manager)-!: 

<34- ^ ^i^KLVM)^ SANCStorage Area Network)-!- ^ ^ iil ^ofl^ 

SAN «r^(200)^r 51 2^1 51*1 £ ti}<4 ^o] 37 fl 37>^S ^^^^ £14. 

<35> ^ ( c-flolE^l- ^ i^:*>7l ^tr MlB-^a #( Network Storage 

Pool: 202)4, ^RH^l (storage device)€-8r ^-fr^r 1 ^ *B-*H>fl 

^l^}7l ^Sfl ojs.^. ofl^j^^ Jl^B!:(203), hz)3L 7-] (storage device)* 
A JiiHlr(203)# Fibre Channel (FC)^- ^ Slfe 7-1^*1 ^^ n c v 

^1 ^^(Switch)*(201)S ^€4. X^B(203)^ i^H*l (switch: 201)4^ <£;!-§; 

^Sfl HBA(Host Bus Adaptor)* A}-g-*}ji, JL^B(203)4 ^*1(201)^ <&^5. Fibre 
Channel (FC) -8: ^>-§-*><^ ^^4. A S^H(Hostl~Host4)^ *)H ^ ^ 
e]*>7l ^*fl LAN(204)^.S ^^€4. ^tr fe3 &A 

7>(LVM)^r Aj-g-^t ^ flfe ^o] ^<H^l?fl €4. 

. . fesl l-#(Logical Volume)^ A% t 1 ^! 44^4. ^ (Logical Volume) 

SAN^- -g-sfl ^-a-^ iL^B^l ^^Sl^r ^(Storage Pool: 300HH 

cf. -a ^<HH ^sHr ^£51^1 #(300)^ A^A 37>^^ ^H> v 2r^4. 
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<37> 3^*1] ^^-s)-^ t\d^3_ A'Q-Q (Disk Partition) iE^ ir^ sJ-B| ^(Physical 

Partition)(310)°14. o^H ^^(310)^: £<3*WH -f-^^AS. ^ 
«fl til, t^i3 4B)^(310)^r ^ ^(Logical Volume)^ n 1 ^ 

37l ^ sj-E)^ ^S. M*l7ll 3^3. 43 

^(310)£r ELA Irf- ^ ^^(311)^ c-flolE^} ^#5)^ ^^(312)6.3. 

^3^1, ^^OlD-gr tq-A] ^g-S} ^ <^^(313)3l- ^ «1H^ 

Eflol^.( 3 i4), ^ ^ Bflol^-(315)S. -^^m. 
< 39 > ^s}-^ ^(Physical Volume) (320Hi=K #3 l:f-(320)£r ^ 

7}^ v]+3. 4^^(310)21 ^JUL^ °1#°1 , <£&2\ ^3°J ^ ^ 

Tl-Qr o]^7\] <gtf. #sl ##(320)^ H7l^r £<3 ^°\} ^ 7>^>J1, ^-<H^r 

^ ^iL(313)» 5Hr t^H 4^(310)£] a<ao]cf. ^3}°1 lr#(320)-i: ^ 
^ t-^*?! (310 H A>-g-^}7> ^*Rr lr# ^ 

^-*<H ^4. 2-^ liHl^ ^-H-^H A >^^ ^-rr #(300) vfl<M ^ 

*>7l ^«fl -B-^t!" <N ^(Volume ID)«- 5Hr4. 

<40> n>^^ i^^Tr «^^^lH(Extent)(316)olrl-. ^^^1B(316)^ ^ *r^» £ 

-§-^3 o_s. 2.<yolcf. a*]-, ^€ *r 9X1= ^ 

<4i> <^^H(3l6)£l 371^ tfltfl -g-^^H , fe3 *H 

^3*1 ^cf. 4= ^e) ^-f-^ 4^ 371 si ^i^lB(316)» 7>^ ^ ^ 
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3.7}^ 2B\ 7]^o_S. #£l ^3(310)4 &5\91 *>S- ^ 3.7)2) tifl^7> £)<H 

<42> v] + =l 4^^(310)^ ^^WH ^t}^ #o)j ^tfl jp- feB j ^ 

7flS] c^3 ^0.5. ^^mcf. ^ufl ^-fr ifl*H ^iL?V ^iL7> f-7fl 

^l^^cf. zls}*); ^iL#£ ^i^]B(316)s] 3.71, ^l£(RAID) efl^i if-^t}-. 

<43> ol^^ ^ofl tfl^. ^)o} A>-g-^> ^ofl t42l- ^ ^E^KLVM)^ 

l-S^o] cl^H. S)-El^(310)^ ^ofl tfl*l pflBl- C-flolE^l- 71^. 

n €4. -irf-^r ^ ^3 !■# *flcl ^(311)°11 ^ 7l 

4^]^ #el^<y ##(320) °1 ^£U, #Sl ##(320)^ ^-fr^ 2-€- 

Jr^E^ ^T*M ^~§-°l 7>^^4. 
<44> £ 4^ ^ofl^ ^0>^ fl^ 1-Sl Cl^3.2l ^ ^ n]]3§ El] o|-& 

H o v ^-§: *l-£*rfe « Bl iol^-(3i 5 )o)- ni]3§ <aB2l(401) M-Bf^flcl-. 
<45> *M (mapping) #4 2.^2) fee) ^ t^3<2] ^*fl ^is. 

fe ^Sl» ^*3*r4. Stb 7>-H- -f-3fl Gl] oj JL^2\o] ^ t ^ 

^ ^ ^(402)4 #Bl ^i(403)#4 *fl^*r4. ^ 3Hl-(315)-§- 

^sHr ^4 Dfl^g <3Hel (401)^1 ^Sfe 3.711 37}*1 £.^3. ^cf. 
<46> ^ ; nflag ^}H2l(401)^ 1-^- wlH(FAB: First Allocation Bit)(407), i 

^ A o Vt fl «1H(SSB: Snapshot Status Bit)(408), =l£{5L #e} tl^3 ^ 
(Physical Address: 403 H 4. #el ^1^3 ^^(403)^ tfA] cjia 4^)^ 

^i(Disk_ID: 404)4 #5] "-sq ^ (Physical_Extent_ID: 405)5. ^€4. 
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^(403) t^H 1-^-^1 ^^15. 4€ 

°\}*\ nfl^g <aH^(401)^] ^7>tV FAB(407)^ SSB(408)7> 7]^*) ffl^ oflBiM ^-S^r ^ 

<48> ^-g- ^ ulBCFAB: First Allocation Bit)(407)^ ^ ^He|(401)^l *fl«J 

33 ^*fl 01 HI- f-^H Aj-g-^-cf. FAB (407)^ o]^. ^-g- ^ ( A>-g-^^ ^ 

^■1} ^*KFree Space Manager HI S^fl ^SlJI A>-g-^ nfl FAB ^ 'l'S £^*r^, 
^ <?3Be](401)# cliHi 7l^-*Vcf. 
<49> ^-Efl ulB(SSB: Snapshot Status Bit)(408)^ ^Efll- «1 

HS.a4 ; -i-o]^ i^^t ^ ^ C0W71- ^sl^^Hr ^nlolji, <o<o]t£ ^7}&o}xJ\. 0} 
A C0fl7} ^3*1 ^Efl^^ JLAl*Vc}. SSB(408)^ 2.€- nfl^g ofl SS ) pj-cf 

FAB(407)sq- SSB(408)^ ^--ft- i^s]^^ ^ial #3 ^*Rr u}]^ 3] 

<50> 7l^o]lA^ ^ A>-g-5l^ ^-S.ofl cfl^fl ZL o] ^ 

°11 lH?*Hr 3H^I ^ ^a_Vo1 com ^r*$n°\ ^r^}7l ^sfl nfl^g ofl H 

<51> - «^ I/0« ^*fl<>> &t±. 2L*>, Al-^ Aloj) ^S)^ COW 

-ir-s-sl ^ til ^- si ^elofl^ ^^At ^ ol* ^ o. tfl^flA^ c-Ho] 

*H tii^; 4^*3^1 ^V^> ^cf. ole^l ##0. sftfft 7 i^^ 71^ 
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<HH^r « <?HHe1^ « SilHeH cfl*l ^ #3 c]i 3 i/o# ^*5eflo> 

<52> ZLeiq- m. ^ofl 4= ^^xt 7l*HiAii=, ^ HlB(FAB)!- *}--g-*H _ozo 
^Hel^l nflt!: ^7]<?V ^*}^ COW ^-»M| &&°] 7}*?z>W. 

o}$. ^ A}-g-sq^ t\]o}£\ M-4~6\] cfl^fl nfl^g oflBe)^ *fll3 ^-g- FAB(407) 

<53> 3} ^^1^^ C(M <^-& W*}^r FAB7> l l'o]^ > ^flxg- cllo] 

fab7> -o'^i #n wm (SSB ) ^-*fl 

<54> i^oi ^7fl^ hHe| z}-z}-o} ^-Bflofl nj-ej. xfl 7 H O-jg. « s 

«■ ^ am. 

^Utt ^l^^l Af-g-SlJl oj^oll^ ^0} ^ C-fl o] # 

<56> ^, COW^l o]^o]x\7) c-flolEi lr^-o]cf. X\] i^At oj^ofl ^ 

^ol ^^v, ^ C0W7]- c-flolB] l-^-o] uf. ^u]a> ^ o]*o|] ^s]^ r-flojE^ 

1-^-^ ^ 37^1 £}i4°U, ^ ^^1^ €^<>1 C0W# 

<57> ^ H^o] ^ 0.^ ^-ol C-flolE] ^ ^ i^^t ^ °1^H1 ^>-§-5l^ 
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&o\) cfltt ^ <&<&°] ^*>^, ^-a- 3 + A fl^ ^1 °1 ^1 3 

<58> ne-m o)^o\) A}-g-sq*l COW^ ^r*33*l &ttCK ^r, COW 

7> ^tgjs)*! SSB^ 2:71^^1 '0'# -fM^Tfi ZL^C^l 3= 

^^^rEi^ c-flolEi A>-g-^oljL ^(SNAPSHOT) SSB&M '0'°]7] 
nfl^l C0W# Sl^r ^l^H $14. 

<59> ^, 4€ 7l^oflA^ Dfl3§ <yiHHl# ^<Hlr 0 l7l ^ 

# ^ °13H C0W7V ^ ^sRr 1"7>^*>4. 

<eo> n*BH, SSB <>1^ ^7> 1«1B(°1?M FAB°14)# ^o]X\ ^ 

3. ^"^M A}-g-£]^ c-flolEi SAl^j-ji, FAB°fl S]*fl ^ ^ ^ ^>-§-^ 

<61> ^^At ^ ol^cfl A>-g-S|*l <g€\-7} *M o)3f ^}o)B\ 

^-f FAB7> -l'ol ^Htt SSB7> '0' ole}- ^c^iE COW* 

4. 

<62> 1. i^^k ^Aj 

<63> ^-6}7} ^ ^Aj<^ cfl^o] S)^ &-^6\] cfl 
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x}S}7) QsLH ##41 tH*V ^o] o>£] 

tfltb ^ 3M#°] ^IsM^ ^, ##41 tflth I/OS ^^*>7l ^*1H 

##^r W « 3M#°1 ^s^o) ^jt, ^u]At ^g-ofl cfltb nfl^§ i^o] 
1- ^ 3^-8: ^ ^TT^Hl-Ai ^fl^^ ^|^4. 

ufl^g tflo]^ H 7l^r ##£] 37H «H|^H Tl^rf. nfl^g Bflo]^ =l 7 ] 7 } f\ 
### ^ 4H 3H#^ ^ Q°)*\5L, 1/0 ^miE 

°]Btfk ##41 tfltb ^ £ ^ «- oi^Ms 

^T, °1 7]7 L ^o} a.- ^o. AV-g-^ S^H^l M^li ^^Cf. 

^4 £ ^ °1^1 ^ ^tiV^ 7] <^^JL, rcj-eH 71^3] i^Afc 

£ ^4H*r i^At X\ ^6\] cfl^j- I/0 ^ ^^^1-71 ##ofl 

3-^ 7fl^^r SL^*}^. ##4| tfl^r s.je.# (NORMAL)" "^M 

^ ^ ( SNAPSH0T_CREATE ) " £H Ziel Jl "^At av^ (SNAPSH0T_DESTR0Y)" ^ 

7V^1 14^ ^^14. ^41 4^ M 71^^- i^At AjAj A] ^ nfl 

^ 3H## ^At nfl^ Eflol^-g- ?A^r 7)^9] i^Al 7]^^ ^tf. 
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<68> ^ 4a>^ ufl t ##^1 cfl^V i/o^ &jl 

<69> £ 5^ ^ 4^ ^3 £ ^o\)*\ ^ 
*8«Hr 

<70> i^^t ##<*l) cflt-V ^ 

4(501). 7]]^ <£^# ^€ ##^1 *><3tH}. ^ ^il 

"^(NORMAL)" 2.^1 *1 ^(SNAPSH0T_CREATE)" ^^^1^1^(502). 

*Rr «<^1 tfl*l ^ 1/0^ ^Ajofl 

3 nfl^g -M-IHfEi ^S-ofl cfl^fl tiflE} S.E.9] ^^-(503)^^1, nfl^ f^o] 4 

^^4(504). 2.^ n)l3§ fso] ^ A}7 y 

^1 ^>W(506). ^*>*1 ^^fe ^-<Hr 1-^-^1 tflsfl ^-g. ^z^r 

<72> ol trflofl^ ^ <3*];6|H -g^o] Ol A > £ c # ^A>^A^ COW 2]-^^- ^e|^A^ *fl^ 

Dfl^§ ^.s-ofl 4a>^-t4(504) . ZL^Jl ofl3§ cfl*! «fl^W(505). 
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<73> 0)0] QM. ^-f-oj £ s. ^ M.^6\] cflsfl ^A>7> S}:I=L£]&^1 ^^51(506), £ 

^ ^-f^lfe 4# ^Ml tfltb ^ ^^(503)*V * ^Aj- Tfl^r 
-H, ^-f^l^ ^t\3L Irf-ofl ^ ^ ^ 

at 4^>^>3i i^xt ^ ^ ^W(507). 

##^1 ^ ^ ^ liBS] 2.H.1- "^tf" 5.1=5. ^^a] 

£4(508). <>1&|*V wj-^jg. ^ujAt ^J*}^ ^ ^e*m -g-8- 

^3 I/O i^At ^ 5a4. 



<74> 2. i^]^ 

<75> 3.33, 7l^S] ^Xfc 7l«HH A^ ^efl^ ^.ol ^q. 7 ^ ^UjAt aV 

n?L3- *l*Mi=|-. ^Ml <£^HH itH^ll=# -B-^>^ COW^ 

t^jojEi !-^Hl cfl*V 

<76> ^, 7]^ 71^ ofl C0W7> ^S)^*] C^^-M. %^} 7 ] ^ *H nfl 

^ <aB£l^ *ti^ <aiH^» ^ ^He|7> 7>5l7l^ l-s-^l ^ 

7} <£x]f>}±r7} ^JW. ¥ ^4i7> ^l^, C0W7> ^5]*1 HH 

<77> ^^1^1 nfl^ *flBe)7> 3)0^ Ir^-ofl c]]*V ^-g; *M) 

*m * « <3B^ ^7l^-» ^*>4. ^Ml^H *V 7fl o)Aj-o^ 
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o\)^ 4s. ^^s] u]]3g oflnel^l wliseflo> tick ^, sl^tl- ¥ ^ 

<y c]ia 1/0 ^r s S^ o > 

<78> ol«q- £ol i^^t AV^l a] ^-S. ^ ^fl^l ^ ##*>7l ^*fl 1"^- 

«fl ^<>lH^r ^ wlHCSSB: 408)2}- ti]J=(FAB: 407)» ^ 

•SIHbH £<^H sfl^V^. SSB(408)tt ^HHH ^ W 

°1 3^7]^^ ^ '0'^.S. 2:7ls}-£] Jl, C0W7> °1] 'l'S 

<79> M. M^ofl nj-S. 71 *^HH ^ nfl^ ^lBSll- £| <=>H ^ "fl^S ^3 

1- Jft^ia- ^ 5a^. ^, ^ ^ FAB(407) FAB(407)7> 'l'o^ ^7} 

^uj^to] ^ i^o]*] ^-oi*Vcf. FAB7> 'l'olji ^ i^o] ^ 

^11- ^«8^1 n 33 ^-f^fe SSB 3b8: 3*Hb^. 

<so> *^<% o) SSB(408)7> 'O'^, C0W7> ^*83*1 ^ ^-M^, 

SSB(408)7> 'l'o]^ C0W7> 3*°13-. SSB(408)7> 'O'^ Ir^H ^fltb 4 s 

^-8: Tfl^l-Jl, SSB(408)7> * 1*^1 ^-f<Hlfe 3-^- i^oj ^*Mfe3-3 +^°] ^ 
*Kr =L ^#3 SSB ^°JW. 

<si> cj-o. ^^^toi ^7fl*>^l 8>7i3 ^^^o] ^^Hrc-fl C0W7> ^€ 

t3M3 -ir^-3 «fl*Hsfl<>> ^Vcf. o]e^ ^-f ^ ^fl*}^ 

SSB *^fl C0W3 €^ ^^^1 tfltt ^fl^l ^^tb 
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cf. ^, £ <4^ 7l«HH^r ^ £M &JL 

<ase)» life I/O 3-<3* ^r^tflo> ^rf. ^*fl oflHiq <qoj| cf-g- nfl 

tf^SM « W£ 5L€- t $14. 44*1, ^ 

<83> £ 6£r ^<Hl 44 *-§"§: £^1*1- JL#J£5.4, ^ ^ ^ 

<84> a^a^ ^Ml^ ^ ^ tfl °1 ^ 1-^-^ t^iLS. t^*V COW 

ofl £]*fl CflolE^ ig-^o. ^fl^^ji, ^^At-i; nfl^ Eflo]^ AV^^V 

^ 4^4. 

<85> ^*\}7} -3-^ 4*3 afl^g ^tt] o| ^ <£a]- _E.JE.-I- "i^At aJ-^] 

( SNAPSHOT_DESTROY ) " ^ tb4(601) . 4*11 £^4-cr °l-frfe ^ 

$ 4*fl7> Q£-S\7] lH8*Rr M.^6\] tflsfl Sfl^ i^^ofl C0W7> ^ 

51^ 3# y oM^7l iH*fl4°14. t-floj^ ^ ^ c^JjL^. ^^>7l 

n fl^ ^H&1^| FAB(407)4 SSB(408)^ ^4*fl°> ^-cf. 44^, c^HeI -ir^-g- 

^5-§>7l "fl^S ^H^l- S-M ^sfl -ffl- ojlHB^7> 7jA>^ rq^a M-S] 

^4(602). t)^H « M-S: ^lS-^S g^i "ti^S ^Hfill- ^ 

^4(603). fso] S ^ cfl^fl ^HlS. COW^ ^a>^ 2)-^^- ^ 
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0)0] nfl^ FAB^ SSBSr-i- C0W7> ^3 5^*1 W^cf(604). COW 
7 |. l-^-o) cf-g- D fl^ oflHeH tfl*fl 3*HHr ^(609)-8: 

C0W7> ^« cflojE^ cflolEi M-o] ^o]^l 4^-1- 

^^-(606). C0W7> ^o}b) t^-fr «fl^*>^ ^ 7>*Hth 53 

# ^ ^ ^ C0W7> Tl^-olnf. - 7M ^ o.o)l 

OH^ *M*>JI(607), Tifl^g oflHBj^ ^ i^ofl tfl^ #31 «1B &9l SSB# 

'O'JIS 2:71^-^(608). cflol^ *fl*)l*H ^ ti>S SSB '0'-2- 

3. 271^-tbcl-. <^7l^l *>M-S1 nfl^ ^Eelofl cfl*!: ^^ol #3.^1}. 

Dfl^ "oil ^flo-Kr <fflB^°ll ^o] ^A>*lc}(609). 

^rS.51^1 ^ ^--g- nfl^g ^B^Hl tflSfl cf^l 605^1 >H #7)1 608^1^1 ^-^^ 

^r*3W-. ^ .£.€■ «3flSeH rfl*fl <£ S ^ ^-f , C0W7> ^ «i c^V 

^ Kl^3.o\] sJ-^-i- ^W(610). 

nfl3§ M.3!L6\] ^ *7) QsL^, pfl^g 1-^-ojl cfl^t #^-g- «fl^l ^4(611) . 

gfl^l :£6fl- s.^ ufl^g ^6)1 cflfjfl ^*Jol ^fi^&^l ^^>W( 6 12). 

nfl^g Tj-f^l^ #7}] 602°1H t}-g- nfl3g Mo. ^ JL> cj^ 611^1^) 

-i: t^W(613). ^-#-g- <^M1^ *M13°J ^Ml £s£|3L, ^ 
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^ ^*ll*Rr l:f-sl o^a> 5.= * ^^>^(615), ^Ml 4^ 

o] &JL^4. 



oo> 3. m o] ii7l <3<+ 

<91> ^-§- 3§ 7 > ^*Rr Jldt: #3 *>M-7> ^ 

^slo\) K^o) nfl c-flolE^ «^ aV^Rr £4M JL^r^^S. 

4. «^§" **fl #^4 «a^*>fe -§-E] C-flolEi ^>JL, <2^*1 t-flol 

Ei 1^<HH HH^*- ^M^^r 4^-° 3. ^*M4. 

<92> ^^o) nfl ^ t.^># ^eflsKr <2#ol #<3*Hr 

^71 <g^o]cf. ul)3g Eflo]^ 7l«>O.S. S^fe 7H?HH^r ^ 7>*1 ^7l 

<93> ^ ^ ^I^tt ^ ^>-g-£]^l o]^ofl AflSol 

o]b] oln]^]^ ^-xl5}£5. ^ oj^l cflojE^^ Jf^}4. 

<94> ^ cfloiE^ 4^ ^e) 4*3 3# 5.*=^ ^ 

7] <3tf4 ^^Hl 7>-fr ^?_V ^^7>S^-Ei t^o^ ^*>JL ^ nfl^ 
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^ ntfls ^l«flo> tq-eH i^^t ^ o]^6j) 

cflolBl^ ifl-g-^ ^^ol iHN^ ZLtflS. -f^s^o) tVcf. ol^T^] o]^ 
ofl fl^^ cflolB] l-s- ^-g-<^ -B-^ll- ^^fl ^*Rr Copy-on-Write(C0W)e}- & 

<96> oje^ COW^ nfl^ Eflo]^ 7|aVo.S 7l*g«1Hfe s.^ ^-eJ^ 

Tfl ^*fl 0 > *>TT ^lfe C0W7> ^ ^5)^ C-llolE-1 #^-21 ^^ofl 

tfl^ ^elolcf. 7]^^ iM^= 7 1*HH^ ^.g. a}.^^^. ^0]^ |So| C 0W7}- ^ 

<97> ^, i^^t pfl^g Mofl tfl$ I/07> f7}2j£i ^iL*V4. <^*V i^At 

^ 7^7} #7>^>^ ^7>S -M33fe ^3 1/0 Sl^iE. «1^1*H ^7>*b 

tf. ^, i^^to] J=L yflo]^ - i£<2} I/07>, ^ 7IH13 Afl tt±cq I/07> ^ ^5)°1 0 > 

€^}]*Rr ^^9] ^6\) Hl^l^H ^71 ^A>^ Jg^ 7^7]. ^ Aj 

<98> M. ^oflA^ ^ «HjO_5. 7l#^ i^^t 7 ]^ol 5>JL ^ 2*7] 

<£#*\ *M<5}524. SSB^r S.IE.7> i^^t S-B.°]JL ol^c]] ^ 
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^, C0W7> ^r*$s\±r ^ ojnejs] SSB^l 'i'^. 

C0W7> ^.Qj ^ojEi tfl?V ^^o] ^g-o] nfl^g oflB. 

33 SSB ^*fl COW^ ^-fr ^s^cf. ^, ^ofl af^ 7 ]^ofl^^ i 

^ ^fl^S <?11B^1- ^ ufl^g ofl^^^ ^c^Kr 3]-^^- ^*h*l & 

<100> 7 fl ^7}- ^o}^ C-^ ^o^Tfl ^cf. C0W7> ^*J^ oj* 

1-^-^1 ^7] ^ S£L^ ±:7l <a^>4 7iSl ^ 

<101> £ 70. ^. ^-rgofl refS- Al^^^A^ ^7]]^- ufl AV-g-^o] ^ c|A 3 o)l cfl 

^ 1/0 -S.^* *i 3 *>7r ^vflt}. ^g-ofl tflSfl I/O A^o] ^ 

AH^ Cfltb ^ ^iL7> Pfl^g «-0] -§-5^oj c^3. ^ 

^» ^1^(701). 

<102> nfl3§ fso,! wflE} JEJEL^ ^ 4=-*}j7(702) , ^ c^H°iM nfl 

2-33 fesl ^^tt ^ <aHe|# ^^-cf(703). 

# 2.^.» ^A>t!;Cf(704). ^, ^fl^ I/07> i^^t A^A^om- AV^ ^ofl ig}.^ ^o]xj 

<io.3> -M.-g.cq <£aJ- 2.^.7]- S-H. (NORMAL) 0 ] -M-°fl €^flcjRr7> ^Aj-*vq- 

(705). ^^fl^l fo^ °J^> ^71 91^^ c-flojEi c] 

i3l 7]^}JL(716), « M-S] *Ml*KlL ^^(717). ##^1 cfl*}; ^ 
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cf(707). ^-xg-, cflolEi ^-SH tfl*Hfe C0W7> & 

<104> nJ-eH, *fl-8-§- 7l^>JK716), ^ Ir^H tfl* 

«*}J1(717) cflolB) Ir^-ol i^^t s$s$ ©l^ofl 

^ tflfc C0W7> o]p] 

(708). 

<ios> C0W7> o]nl ^sj^ c-flolEi c^ial 7l^>Jl(716) , ^ Ir^Hl 

cfl^r «fl^ll*>Jl ^§.^4(717). C0W7> 4^3*1 ^ ^-f^fe COW 

oH i^^t nfl^g ofE^f <^J7(709), COW* ^^^}7l $l*fl xfls^r #5} cflolEi 

^^(710) c-fl ol Ei ^-g~§- Afls. ^«Kgr t-flolEi ^>*>^ 4 

A}^ $}o}B\ t^H^ 7mtb4(711). 

<106> i^At nfl^g <aH^7> 7>E]7l^ #5} ^» AflS. cflojE^ 

^^^>ZL(712) ( C0W7> ^^AA^-* M-EHm °fl^ ^Afl i^^Ml cfl^- 

SSB&# IS ^^*>JL(713), °fl^§ 7l^-*Vcf(714). n.?)5L 

°fl^ #4^: tl^Hl 71-IKW715). #31 709<*IH #7]l 715^1^ COW sj-^J-i- 
cflo] El tfl-g-^ r^fi^ 71^1-31(716), ^ 

fStVcf(717). 

<107> cj^ 704^1^ S.B.7} 3.^7} *}^\JL aJa^ Si^l^ nfl^ 

<fflj=ell- 3t#*Rr nfljg c-flolEi «ofl cfl^ -S-AV7} ^ 3 52^*1 3*}^=K706). 
7]- C0W7> ^51x^*1 W^V7l $n SSB^ ^AVtVcf. SSB^^l '1' 
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°m °M COW7> ?&3-3. OH 3 #^"§r cliHi 71^-^(716), nfl^S «ofl tfl 
^ «fl^^Jl(717) ^3Lth=h 

<ios> SSB&°1 'O'ol^ COW ^r*3*fl°> #31 7094H #31 715?W^ COW ^ 

c$ o. c-flolEi #s.^r 71^-^1(716), nfl3g ^-s.o| SMl^jl 

(717) 4^>7> #3LSl*l C0W7> ^£M<>) # 

Tfl 709^]Ai #31 7177H^ nfl^g C0W7> 
7>^^ 4*>7l- ^r^^4. 



<io9> w}<4 ^o] a. ^ofl 4^ cfl-g-^ ^ x^H^ll- ^ JL-§r^°l 

24*7*365^ JL 7>-§-^ °1 -2-^3^ ^ ^efl^ ^ «JlB|=eH3 A^o)] 

*| C-flolE^ 7>-g-^, -ti^* SL#*}JI ^ 1H^}*1 &-°#^ 

^ ^T*Hr £°HH -f"^ 7>^1 7>B>^ ¥^^1 €3 
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1] 

^_^_e}.oiH(C0W)7l- ^s}^ c^a ^HH c-floiB] ^-^fe £* ^3-2. 

2] 

^ 1 *M 9X^^, ^7} ^ ^ 3H#^ D fl^ <an^fe 



3] 

^-Bfl H]H(SSB: Snapshot Status Bit)^ «1S(FAB: First 

Allocation Bit)*! 3* ^SLS. ^-fV ^#^1* W 3^3*1 
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(SNAPSHOT_CREATE) #7fl ; 



5] 

( SNAPSHOT_DESTROY ) 5LE.3. £3*V^ 
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^ <a^s]7l- 7}^\ 71 ^ dl ol 7>3q-^-el-olB(C0W)7> ^£)5$ir*l 

#n #7] nfl^ oflH^s] ^-g- ^ tilB(FAB)sf i^^t ^"Bfl wlB(SSB)* A>-g-SV 
^ *13*Rr #7fl; 

?>Sl-^r-Bl-olH(C0W)7l- ^ FABM- SSB# ^7]^}JL, %7] nfl^§ 

^^5. T5>fe tfl-g-^ ^-fr 7-1^-^1- ^ 
[^^J- 6] 

oil tfl$ r^7l ^^Rr #^41 $X°]*), 

#7] nflJg ^_g_ ^ a] B (FAB) &-§• ^^I^H ^o]Ei #4§H ^^At ^ 

^ ^-g- A]~g-£]^1 %^}^ cjTll; 
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FAB (HuL nfl3§ ofi Bs ) ^o] ^71&<>1 ^-f , Afls^ ^-jL-g. ^-^>ji c-flolE^ 

*fl-g-§- 4 A > 7l^*K2, FAB ®£ IS. ^0>}JL ^ «-^g- c]i3^1 # 

c^ojEi i^^t ol^ofl ^ o. ^^At ^ wlH(SSB) ^g-*H COW 

7)- ^sq&^ll- #31; g 

SSB7> 091 C0W7]- 4^3*1 ^ C0W1- ^*}JL ^7fl i^^Hl tfltb SSB ?M- 

^ tfl-§-^ ^-n- *l##*ll- ^tb Jl#3^ ^«<H1. 
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